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Crude glycerol based product, process Cor its purification and its use in the 
manufacture of dichloropropanol 



The present application claims benefit of l ; rench patent applications 
FR 06/05325 and FR 07/53863 filed respectively on June 14, 2006 and 
March 15, 2007, the contents of which are incorporated herein by reference. 

The present invention relates to a crude glycerol-based product, to a 
5 process for its purification and to the use of the purified product in the 
manufacture of dichloropropanol. 

Dichloropropanol, for example, is a reaction intermediate in the 
manufacture of epichlorohydrin and epoxy resins (Kirk-Othmer Encyclopedia of 
Chemical Technology, Fourth Edition, 1992, Vol. 2, page 156, John Wiley & 
10 Sons Inc.). 

According to known processes, dichloropropanol can be obtained in 
particular by hypochlorination of allyl chloride, by chlorination of allyl alcohol 
and by hydrochlorination of glycerol. The latter process exhibits the advantage 
that the dichloropropanol can be obtained starting from fossil starting materials 

1 5 or renewable starting materials and it is known that petrochemical natural 

resources, from which the fossil materials originate, for example oil, natural gas 
or coal, available on the earth are limited. 

It has been found that when glycerol is contaminated by various 
compounds, such as glycerol alkyl ethers, which can interfere with the operations 

20 for the separation and treatments of the effluents from the processes employing 
glycerol, it can nevertheless be used as starting material in the manufacture of 
dichloropropanol. 

The invention consequently relates to a crude glycerol-based product 
comprising glycerol alkyl ethers in an amount of 0.001 to 100 g/kg of crude 

25 product. 

The crude glycerol-based product generally contains at least 200 g of 
glycerol per kg of crude product, preferably at least 500 g of glycerol per kg of 
crude product, more preferably at least 750 g/kg, still more preferably at least 
900 g/kg, yet more preferably at least 950 g/kg and most preferably at least 
30 990 g/kg. 
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The amount of glycerol alkyl ethers is often at most 90 g/kg, commonly at 
most 50 g/kg, frequently at most 10 g/kg, commonly at most 5 g/kg, usually at 
most 1 g/kg, commonly at most 0.5 g/kg and frequently at most 0.2 g/kg. This 
amount is often at least 0.005 g/kg, frequently at least 0.01 g/kg, commonly at 
5 least 0.04 g/kg and usually at least 0.1 g/kg. 

The glycerol alkyl ethers can be glycerol mono-, di- and/or triethers, the 
alkyl groups of which are selected independently from alkyl radicals comprising 
at least one 1 carbon atom and at most 8 carbon atoms. 

These alkyl groups are preferably linear or branched or alicyclic aliphatic 
10 alkyl groups and more preferably linear or branched aliphatic groups. The ether 
functional group on the alkyl group is made via a primary, secondary or tertiary 
carbon atom. The alkyl groups are preferably selected from the methyl, ethyl, 
propyl, butyl, pentyl, hexyl, heptyl and octyl groups and more preferably from 
the methyl, ethyl, propyl and butyl groups and particularly preferably from the 
1 5 methyl and ethyl groups. Very particularly preferably, the alkyl group is a methyl 
group. The propyl group can be chosen from the n-propyl and isopropyl groups 
and is preferably an isopropyl group. The butyl group can be chosen from the 
1 -butyl, 2-butyl, isobutyl and tert-butyl groups, preferably from the isobutyl and 
tert-butyl groups. 

20 The glycerol alkyl ethers can be glycerol mono-, di- and trialkyl ethers, 

preferably mono- and diethers and more preferably monoethers. Glycerol 
monomethyl, monoethyl, rnonopropyl, monobutyl, monopentyl, monohexyl, 
monoheptyl and monooctyl ethers are preferred. The monomethyl, monoethyl, 
rnonopropyl and monobutyl ethers are more preferred. The monomethyl and 

25 monoethyl ethers are more preferred still and glycerol monomethyl ethers are 
very particularly preferred. 

The rnonopropyl ethers can be chosen from the n-propyl, the isopropyl 
ethers or mixtures thereof and are preferably isopropyl ethers. The monobutyl 
ethers can be chosen from the 1 -butyl, 2-butyl, isobutyl, tert-butyl ethers and any 

30 mixtures of at least two of them, and are preferably chosen from isobutyl or tert- 
butyl ethers. 

When the glycerol alkyl ethers are di- and triethers, the alkyl groups can be 
identical or different. These groups are preferably identical. 

The preferred monoethers are 3-alkoxy- 1 ,2-propanediol and 2-alkoxy- 
35 1 ,3-propanediol. The content of 3-alkoxy- 1 ,2-propanediol in the mixture of 

3-alkoxy- 1,2-propanediol and of 2-alkoxy-l,3-propanediol is generally at least 
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50% , preferably at least toi) r A and very preferably al least 70%. 'I his content is at 
most 95% and preferably at most l )() r A . 

The glycerol monomethyl ethers are 3-methoxy- 1 ,2-propanediol and 
2-methoxy-l,3-propanediol. The content of 3-methoxy- 1 ,2-propancdiol in the 
5 mixture of 3 methoxy -1,2 propanediol and of 2-methoxy- 1 ,3-propanediol is 

generally at least 50%, preferably at least 60% and very preferably at least 70%. 
This content is at most 95% and preferably at most 90*. 

The glycerol monoelhyl ethers are 3-cthoxy- 1 ,2-propancdiol and 2-ethoxy- 
1 ,3-propanediol. The content of 3-ethoxy- 1 ,2-propanediol in the mixture of 
1 0 3-cthoxy- 1 ,2-propanediol and of 2-ethoxy- 1 ,3-propanediol is generally at least 
50%, preferably at least 60% and very preferably at least 70%. This content is at 
most 95% and preferably at most 90%. 

The glycerol monopropyl ethers are 3-propoxy- 1,2-propanediol and 

2- propoxy- 1 ,3-propanediol. The content of 3-propoxy- 1 ,2-propanediol in the 
1 5 mixture of 3-propoxy- 1 ,2-propancdiol and of 2-propoxy- 1 ,3-propanediol is 

generally at least 50%, preferably at least 60% and very preferably at least 70%. 
This content is at most 95% and preferably at most 90%. The propoxy group can 
be an n-propoxy or isopropoxy, preferably an isopropoxy group. 

The glycerol monobutyl ethers are 3-butoxy- 1,2-propanediol and 2-butoxy- 
20 1 ,3-propanediol, The content of 3-butoxy- 1 ,2-propanediol in the mixture of 

3- butoxy- 1,2-propanediol and of 2-butoxy- 1,3-propanediol is generally at least 
50%, preferably at least 60% and very preferably at least 70%. This content is at 
most 95% and preferably at most 90%. The butoxy group can be chosen from the 
1-butoxy, 2-butoxy, isobutoxy and tert-butoxy groups, preferably from the 

25 isobutoxy and tert-butoxy groups. 

The crude glycerol-based product can also comprise alcohols. These 
alcohols are preferably methanol, ethanol, propanol, preferably n-propanol 
and/or isopropanol, butanol, preferably 1-butanol and/or 2-butanol and/or 
isobutanol and/or tert-butanol, pentanol, preferably 1-pentanol and/or 2-pentanol 

30 and/or 3-methyl- 1-butanol, hexanol, heptanol, octanol, ethylene glycol and 
propylene glycol. 

The crude glycerol-based product can present one or more of the following 
features : 

- the glycerol alkyl ethers are methyl ethers 
35 • it comprises methanol in an amount of 0,1 to 20 g/kg of crude product 



WO 2007/144335 



PCT/EP2007/055742 



-4- 

■ it comprises ethanol, propanol, butanol, pentanol, hexanol, heptanol, octanol, 
ethylene glycol and propylene glycol in a total amount of 0.01 to 2 g/kg of 
crude product 

- the glycerol alkyl ethers are ethyl ethers 
5 • it comprises ethanol in an amount of 0.1 to 20 g/kg of crude product 

• it comprises methanol, propanol, butanol, pentanol, hexanol, heptanol, 
octanol, ethylene glycol and propylene glycol in a total amount of 0.01 to 
2 g/kg of crude product 

• the glycerol alkyl ethers are propyl ethers 

10 - it comprises propanol in an amount of 0.1 to 20 g/kg of crude product 

■ it comprises methanol, ethanol, butanol, pentanol, hexanol, heptanol, octanol, 
ethylene glycol and propylene glycol in a total amount of 0.01 to 2 g/kg of 
crude product 

• the glycerol alkyl ethers are butyl ethers 

15 - it comprises butanol in an amount of 0.1 to 20 g/kg of crude product 
. it comprises methanol, ethanol, propanol, pentanol, hexanol, heptanol, 
octanol, ethylene glycol and propylene glycol in a total amount of 0.01 to 
2 g/kg of crude product. 

When the glycerol alkyl ethers are methyl ethers, the methanol can be 
20 present in an amount of 0.1 to 20 g/kg of crude product and the ethanol, the 

propanol, the butanol, the pentanol, the hexanol, the heptanol, the octanol, the 
ethylene glycol and the propylene glycol can be present in a total amount of 0.01 
to 2 g/kg of crude product. 

When the glycerol alkyl ethers are ethyl ethers, the ethanol can be present 
25 in an amount of 0.1 to 20 g/kg of crude product and the methanol, the propanol, 
the butanol, the pentanol, the hexanol, the heptanol, the octanol, the ethylene 
glycol and the propylene glycol can be present in a total amount of 0.01 to 2 g/kg 
of crude product. 

When the glycerol alkyl ethers are propyl ethers, the propanol can be 
30 present in an amount of 0.1 to 20 g/kg of crude product and the methanol, the 
ethanol, the butanol, the pentanol, the hexanol, the heptanol, the octanol, the 
ethylene glycol and the propylene glycol can be present in a total amount of 0.01 
to 2 g/kg of crude product. 

The propanol can be chosen from n-propanol, isopropanol and mixtures 
35 thereof and is preferably isopropanol. 
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When the glycerol alkyl ethers are butyl ethers, the butanol can be present 
in an amount of 0. 1 to 20 g/kg of crude product and the methanol, the ethanol, 
the propanol, the pcnlnnol, the hexanol, the hcptanol, the octanol, the ethylene 
glycol and propylene glycol can be present in a total amount of 0.01 to 2 g/kg of 
5 crude product. 

The butanol cane be chosen from I -butanol, 2-butanol, isobutanol, tert- 
butanol and any mixtures of at least two of them, preferably from isobutanol and 
tert-butanol. 

The crude glycerol -based product can also comprise water in an amount of 
10 at least 0.1 g/kg and of at most 100 g/kg. This amount is preferably at most 
50 g/kg and more preferably at most 20 g/kg. 

The crude glycerol-based product can also comprise alkyl esters of fatty 
acids, glycerol esters, such as, for example, mono- and diglycerides, glycerol 
oligomers and salts. The latter impurities may form a separate phase. The term 
15 "alkyl esters of fatty acids" is intended to denote esters of fatty acids with mono- 
or polyalcohols, with the exception of glycerol, the alkyl group of the ester being 
one of the groups described above for the glycerol alkyl ethers. These alkyl 
esters are preferably methyl, ethyl, propyl and butyl esters of fatty acids, more 
preferably methyl and ethyl esters and very particularly preferably methyl esters 
20 of fatty acids. 

The content of the esters is generally of at least 0. 1 g/kg, often of at least 
1 g/kg and frequently of at least 5 g/kg. That content is generally of at most 
50 g/kg, often of at most 30 g/kg and frequently of at most 10 g/kg. 

The content of the glycerol oligomers is generally of at least 0.1 g/kg, often 
25 of at least 1 g/kg and frequently of at least 2 g/kg. That content is generally of at 
most 20 g/kg, often of at most 10 g/kg and frequently of at most 5 g/kg. 

The content of the salts is generally of at least 0.0005 g/kg, often of at least 
0.001 g/kg and frequently of at least 0.01 g/kg. That content is generally of at 
most 10 g/kg, often of at most 1 g/kg and frequently of at most 0.1 g/kg. 
30 Without wishing to be committed to any theoretical explanation, it is 

believed that the glycerol alkyl ethers and the alcohols may originate from the 
process for the manufacture of glycerol, in particular by conversion of animal or 
vegetable fats or oils, by transesterification in the presence of an alcohol, and the 
process being operated under conditions such that ethers of glycerol have been 
35 formed and have not been separated from glycerol. 



WO 2007/144335 



PCT7EP2007/055742 



The invention therefore also relates to a process for manufacturing a crude 
glycerol-based product in which a vegetable fat or oil is reacted with an alcohol 
under such conditions that ethers of glycerol are formed and are not separated 
from glycerol. 

5 Such conditions are for example, the use of an acidic heterogeneous 

catalyst, the presence of acidic compounds, for instance carboxylic acids in the 
fats or oils, a high transesterification temperature and a long residence time of 
the alcohol/vegetable fat or oil mixture on the catalyst. 

The alcohol is preferably chosen from methanol, ethanol, propanol, 
10 butanol, pentanol, hexanol, heptanol, octanol and the mixtures of at least two of 
them, more preferably chosen from methanol, ethanol, propanol, butanol, more 
preferably still from methanol and ethanol. The alcohol is very particularly 
preferably methanol. 

The propanol can be chosen from n-propanol, isopropanol and their 
15 mixtures and is preferably isopropanol. The butanol can be chosen from 

1 -butanol, 2-butanol, isobutanol, tert-butanol and the mixtures of at least two of 
them, preferably from isobutanol, tert-butanol and their mixtures. 

The invention also relates to a process for the purification of the crude 
glycerol-based product in which the crude product is subjected to at least one 
20 treatment, optionally under reduced pressure, of evaporative concentration, of 

evaporative crystallization, of distillation, of fractional distillation, of stripping or 
of liquid-liquid extraction. 

The term "evaporative concentration" is intended to denote a process of 
partial evaporation of the crude product which makes it possible to concentrate 
25 the residual product in less volatilcs entities. The term "evaporative 

crystallization" is intended to denote a process resulting in the crystallization of a 
compound by removing, by evaporation, a compound which promotes its 
dissolution in the medium. These processes are described in "Perry's Chemical 
Engineers' Handbook" in the 11th section of the 7th edition, 1997. 
30 The term "distillation" is intended to denote the type of separation 

conventional in chemical engineering and described, for example, in "Perry's 
Chemical Engineers' Handbook" in the 13th section of the 7th edition, 1997. 

The term "fractional distillation" is understood to mean a sequence of 
distillations where the distillate is withdrawn batchwise. 
35 The term "stripping" is intended to denote the separation of a substance by 

the entrainment by means of the vapour of a pure material. In the process 
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according to the invention, this material can be any compound which is inert 
with respect to glycerol, such as, for example, steam, air, nitrogen and carbon 
dioxide. 

The term "liquid/liquid extraction" is understood to mean bringing the 
5 crude glycerol based product into contact with an appropriate completely or 
partially immiscible solvent which makes it possible to selectively extract the 
desired compounds, optionally according to a countercurrcnt process, such as arc 
described in "Ferry's Chemical Engineers' Handbook" in the 15th section of the 
7th edition, 1997. 

10 The stripping, evaporative concentration, evaporative crystallization, 

liquid/liquid extraction and distillation treatments can be combined, for example 
in a stripping column surmounted by a distillation section or in a partial 
evaporator feeding a distillation column or by combining a liquid/liquid 
extraction by a solvent, a stripping of the residual solvent present in the stream 

15 enriched in glycerol and a distillation of the solvent enriched in extracted 
compounds. 

The glycerol alkyl ethers and the alcohols are recovered in the distilled or 
stripped fraction and the purified glycerol-based product constitutes the residue 
from the distillation or stripping treatment. 
20 The glycerol alkyl ethers and the alcohols are generally recovered in the 

solvent used for the liquid/liquid extraction and the purified glycerol-based 
product generally constitutes the residue from the liquid/liquid extraction. 

When the treatment consists of an at least partial evaporation of the crude 
product, the temperature of the glycerol-rich region is generally at least 0°C, 

25 often at least 80°C and frequently at least 100°C. This temperature is generally at 
most 280°C, often at most 250°C, and frequently at most 200°C. The 
temperature in the glycerol-depleted regions is generally at least -20°C, 
preferably at least -10°C and particularly preferably at least 0°C. This 
temperature is generally at most equal to the temperature of the glycerol- 

30 enriched region, preferably lower by at least 5°C at this temperature, particularly 
preferably lower by at least 10°C at this temperature. 

When the treatment is carried out by liquid/liquid extraction, the 
temperature is generally greater than or equal to 20°C, preferably greater than or 
equal to 40°C, more particularly greater than or equal to 50°C. This temperature 

35 is generally less than or equal to 200°C, preferably less than or equal to 150°C 
and more particularly preferably less than or equal to 120°C. 
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The pressure in the treatment is generally at least 0.001 mbar absolute. 
This pressure is generally at most 1 bar, often at most 0.5 bar, frequently at most 
0.3 bar and more specifically at most 0.25 bar. When the treatment comprises a 
separated evaporation stage, the latter is generally carried out at a pressure of less 
5 than 2 bar absolute, preferably at a pressure of less than 1 bar absolute, 

particularly preferably at a pressure of less than 0.5 bar absolute. It is generally 
carried out at a pressure of at least 0.1 mbar, preferably at a pressure of at least 
0.2 mbar. When the evaporation stage is combined with a distillation or 
fractional distillation stage, it is carried out at a pressure at least equal to the 
10 pressure of the stage carried out at the lower pressure, preferably at a pressure 
greater by at least 10 mbar than the pressure of the stage carried out at the lower 
pressure. The stripping stage is generally carried out at a pressure of less than 
5 bar absolute, preferably of less than or equal to 2 bar. 

In the distillation treatments, with or without stripping, the reflux ratio is 
15 generally at least 1%, often at least 5% and frequently at least 10%. This reflux 
ratio is at most 99% and often at most 50%. The term "reflux ratio", for a 
continuous distillation, is understood to mean the ration of the throughput of the 
vaporized fraction to the reboiler by the throughput of the residue. 

The term "reflux ratio" for a fractional distillation, under batch conditions, 
20 is understood to mean the ratio of the amount vaporized with respect to the final 
residue. 

The proportion of the distilled fraction is generally at most 150 g/kg, often 
at most 100 g/kg, of the crude glycerol -based product. 

The evaporative concentration, evaporative crystallization, distillation, 
25 fractional distillation, stripping or liquid-liquid extraction, can be preceded or 

followed by an operation of separation of the possible separate phase mentioned 
above. This separation can, for example, be a separation by settling, a 
centrifuging, a filtration, an adsorption or an exchange of ions. When it is a 
separation by settling, the operation can be improved by passing through a 
30 coalescer. The adsorption operation is preferably an operation with adsorption on 
active charcoal. 

After the treatment, a purified glycerol-based product is obtained 
comprising glycerol alkyl ethers in an amount generally of less than or equal to 
5 g/kg of purified product and methanol, ethanol, propanol, butanol, pentanol, 
35 hexanol, heptanol, octanol, ethylene glycol and propylene glycol in a total 
amount generally of less than 1 g/kg of purified product. 
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The amount of glycerol alkyl ethers is preferably al most 1.0 g/kg, more 
preferably at most 0.5 g/kg of purified product, yet more preferably at most 
0.2 g/kg, yet more preferably at most 0. 1 g/kg, and still preferably at most 
0.04 g/kg. This amount is more particularly preferably at most 0.01 g/kg and 
5 very particularly preferably at most 0.001 g/kg. This amount is generally at least 
0.01 mg/kg. 

When the glycerol alkyl ethers are methyl ethers, the amount of glycerol 
methyl ethers after the treatment is preferably at most 1.0 g/kg, more preferably 
at most 0.5 g/kg of purified product, yet more preferably at most 0.2 g/kg, yet 
10 more preferably at most 0.1 g/kg, and still preferably at most 0.04 g/kg. This 
amount is more particularly preferably at most 0.01 g/kg and very particularly 
preferably at most 0.001 g/kg. This amount is generally at least 0.01 mg/kg. 

When the glycerol alkyl ethers are ethyl ethers, the amount of glycerol 
ethyl ethers after the treatment is preferably at most 1.0 g/kg, more preferably at 
15 most 0.5 g/kg of purified product, yet more preferably at most 0,2 g/kg, yet more 
preferably at most 0. 1 g/kg, and most preferably at most 0.04 g/kg. This amount 
is more particularly preferably at most 0.01 g/kg and very particularly preferably 
at most 0.001 g/kg. This amount is generally at least 0.01 mg/kg. 

When the glycerol alkyl ethers are propyl ethers, the amount of glycerol 
20 propyl ethers after the treatment is preferably at most 1 .0 g/kg, more preferably 
at most 0.5 g/kg of purified product, yet more preferably at most 0.2 g/kg, yet 
more preferably at most 0.1 g/kg, and most preferably at most 0.04 g/kg. This 
amount is more particularly preferably at most 0.01 g/kg and very particularly 
preferably at most 0.001 g/kg. This amount is generally at least 0.01 mg/kg. 
25 The propyl ethers can be chosen from n-propyl ether, isopropyl ether and 

mixtures thereof, and are preferably isopropyl ethers. 

When the glycerol alkyl ethers are butyl ethers, the amount of glycerol 
butyl ethers after the treatment is preferably at most 1 .0 g/kg, more preferably at 
most 0.5 g/kg of purified product, yet more preferably at most 0.2 g/kg, yet more 
30 preferably at most 0. 1 g/kg, and most preferably at most 0.04 g/kg. This amount 
is more particularly preferably at most 0.01 g/kg and very particularly preferably 
at most 0.001 g/kg. This amount is generally at least 0.01 mg/kg. 

The butyl ethers can be chosen form 1 -butyl ether, 2-butyl ether, isobutyl 
ether, tertbutyl ether and any mixtures of at least two of them, preferably from 
35 isobutyl and tert-butyl ethers. 
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The amount of methanol, ethanol, propanol, butanol, pentanol, hexanol, 
heptanol, octanol, ethylene glycol and propylene glycol after the treatment is 
preferably at most 0. 1 g/kg of purified product, more preferably at most 
0.01 g/kg and very particularly preferably at most 0,001 g/kg. 
5 When the glycerol alkyl ethers are methyl ethers, the total amount of 

methanol, ethanol, propanol, butanol, pentanol, hexanol, heptanol, octanol, 
ethylene glycol and propylene glycol after the treatment is preferably at most 
0.1 g/kg of purified product, more preferably at most 0.01 g/kg and very 
particularly preferably at most 0.001 g/kg. 
10 When the glycerol alkyl ethers are ethyl ethers, the total amount of 

methanol, ethanol, propanol, butanol, pentanol, hexanol, heptanol, octanol, 
ethylene glycol and propylene glycol after the treatment is preferably at most 
0.1 g/kg of purified product, more preferably at most 0.01 g/kg and very 
particularly preferably at most 0.001 g/kg. 
15 When the glycerol alkyl ethers are propyl ethers, the total amount of 

methanol, ethanol, propanol, butanol, pentanol, hexanol, heptanol, octanol, 
ethylene glycol and propylene glycol after the treatment is preferably at most 
0.1 g/kg of purified product, more preferably at most 0.01 g/kg and very 
particularly preferably at most 0.001 g/kg. 
20 When the glycerol alkyl ethers are butyl ethers, the total amount of 

methanol, ethanol, propanol, butanol, pentanol, hexanol, heptanol, octanol, 
ethylene glycol and propylene glycol after the treatment is preferably at most 
0.1 g/kg of purified product, more preferably at most 0.01 g/kg and very 
particularly preferably at most 0.001 g/kg. 
25 The propanol can be chosen from n-propanol, isopropanol and mixtures 

thereof, and is preferably isopropanol. The butanol can be chosen from 1- 
butanol, 2-butanol, isobutanol, tert-butanol and any mixture of at least two of 
them, and is preferably isobutanol or tert-butanol. 

The treatment also makes it possible to reduce the content of water and of 
30 alkyl esters of the crude glycerol-based product. 

The content of water in the purified glycerol-based product is generally of 
at least 0.01 g/kg, often of at least 0.1 g/kg and frequently of at least 0.5 g/kg. 
That content is generally of at most 10 g/kg, often of at most 5 g/kg and 
frequently of at most 1 g/kg. 
35 The content of the esters in the purified glycerol-based product is generally 

of at least 0.01 g/kg, often of at least 0.1 g/kg and frequently of at least 0.5 g/kg. 
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Thai content is generally of at most 10 g/kg, often of at most 5 g/kg and 
frequently of at most I g/kg. 

The invention also relates to a purified glycerol -based product comprising 
glycerol alkyl ethers in an amount of 0.01 mg/kg to I g/kg of purified product, 
5 preferably of 10 mg/kg to 500 mg/kg of purified product and more preferably of 
40 mg/kg to 200 mg/kg of purified product. 

The purified glyccrol-bascd product can be obtained by subjecting the 
crude glycerol-based product of the invention to at least one treatment, optionally 
under reduced pressure, of evaporative concentration, of evaporative 
10 crystallization, of distillation, of fractional distillation, of stripping or of liquid- 
liquid extraction, as described above. 

The invention also relates to a process for the manufacture of 
dichloropropanol starting from glycerol in which a crude glycerol-based product 
is subjected to at least one treatment, optionally under reduced pressure, of 
1 5 evaporative concentration, of evaporative crystallization, of distillation, of 

fractional distillation, of stripping or of liquid-liquid extraction so as to reduce 
the content of the glycerol alkyl ethers and to obtain a purified glycerol-based 
product which is reacted with a chlorinating agent. 

The glycerol alkyl ethers are preferably methyl ethers or ethyl ethers, more 
20 preferably methyl ethers. 

The invention also relates to a process for the manufacture of 
epichlorohydrin, comprising the process for the manufacture of dichloropropanol 
in which the purified glycerol-based product is reacted with a chlorinating agent, 
followed by a process for the dehydrochlori nation of dichloropropanol 
25 The crude glycerol-based product in the process for manufacturing 

dichloropropanol according to the invention may be obtained starting from fossil 
raw materials or starting from renewable raw materials, preferably starting from 
renewable raw materials, as described in WO 2005/054167 of SOLVAY SA, the 
content of which is incorporated herein by reference, and especially the passages 
30 from page 1, line 26, to page 4, line 2, and as described in WO 2006/100312 of 
SOLVAY SA, the content of which is incorporated herein by reference, and 
especially the passages from page 3, line 29, to page 5, line 24. 

In the process for preparing dichloropropanol according to the invention, 
glycerol may have an alkali metal and/or alkaline earth metal content as 
35 described in WO 2006/100315 of SOLVAY SA, the content of which is 
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incorporated herein by reference, and especially the passages from page 7, 
line 1 1, to page 9, line 10. 

In the process for preparing dichloropropanol according to the invention, 
the glycerol may contain elements other than alkali metals and alkaline earth 
5 metals as described in WO 2006/100319 of SOLVAY SA, the content of which 
is incorporated herein by reference, especially the passages from page 2, line 3 to 
8, and from page 6, line 20, to page 9, line 14. 

In the process for preparing dichloropropanol according to the invention, 
the glycerol contains generally an amount of heavy compounds other glycerol 
10 and whose boiling temperature under a pressure of 1 bar absolute is at least 15°C 
greater than the boiling temperature of dichloropropanol as described in 
WO 2006/1000319 of SOLVAY SA the content of which is incorporated herein 
by reference, especially the passages from page 9, line 15, to page 10, line 15. 
In the process for preparing dichloropropanol according to the invention, 
15 the chlorinating agent generally comprises hydrogen chloride. The hydrogen 
chloride can be gaseous hydrogen chloride, optionally anhydrous, an aqueous 
hydrogen chloride solution or a mixture of the two. 

The chlorinating agent can originate at least partially from a process for the 
manufacture of vinyl chloride and/or of 4,4-methylenediphenyl diisocyanate 
20 and/or for the pyrolysis of chlorinated organic compounds and/or for the pickling 
of metals and/or for the production of dichloropropanol by hypochlorination of 
allyl chloride and/or be generated in situ in the reaction medium starting from an 
inorganic acid and from a metal chloride, such as described in Application 
WO 2005/054167 on behalf of SOLVAY SA, the content of which is 
25 incorporated herein by reference, especially the passages from page 4, line 32, to 
page 5, line 18. 

The chlorinating agent can originate at least partially from a process for the 
manufacture of allyl chloride and/or from a process for the manufacture of 
chloromethanes and/or from a chlorinolysis process and/or from a process for the 

30 oxidation of chlorinated compounds at a temperature of greater than or equal to 
800°C, such as described in Application WO 2006/106153 on behalf of 
SOLVAY SA, the content of which is incorporated herein by reference, 
especially the passages from page 2, line 10, to page 3, line 20. 

The chlorinating agent can also originate at least partially from a process 

35 for the manufacture of silica by decomposition of chlorosilane, such as described 
in Ullmann's Encyclopedia of Industrial Chemistry, Fifth Completely Revised 



WO 2007/ 144 J 



P<"IYKP2tm7/USS742 



13 

Kdition, Volume A 23: Re frae lory Ceramics to Silicon Carbide, 1993, 

pages 635 636. The hydrogen chloride is provided in this case generally in the 

f orm of an aqueous hydrogen chloride solution. 

The chlorinating agent can also originate at least partially from a process 
5 lor the manufacture of hydrogen chloride by direct synthesis starting from 
chlorine and hydrogen, such as described in Ullmann's Encyclopedia of 
Industrial Chemistry, Fifth Completely Revised Edition, Volume A 13: High- 
Performance Fibers to Imidazole and Derivatives, 1989, page 289. The hydrogen 
chloride is provided in this case generally in the form of a gas or of a liquefied 
10 gas or of an aqueous solution. In this process for the manufacture of hydrogen 

chloride, the chlorine and hydrogen can originate from any process. The chlorine 
and hydrogen preferably originate at least partially from a process for the 
electrolysis of a brine, more preferably of a brine predominantly comprising 
sodium chloride, potassium chloride or a mixture of the two and particularly 
1 5 preferably of a brine predominantly comprising sodium chloride. The electrolysis 
process can be a mercury, diaphragm or membrane electrolysis process. 

The chlorinating agent can also originate at least partially from a 
chlorine/fluorine exchange process on organic compounds, such as processes for 
the manufacture of chlorofluorohydrocarbons (HCFCs) and/or of 
20 hydrofluorocarbons (HFCs). This chlorinating agent can be in the gas form or in 
the form of an aqueous solution. A description of processes for the manufacture 
of H(C)FCs can be found in the reference work Ullmann's Encyclopedia of 
Industrial Chemistry, Fifth Completely Revised Edition, Volume All: Fibers, 5. 
Synthetic Inorganic, to Formaldehyde, 1988, pages 354-360. Preference is given 
25 among these processes to the processes for the manufacture of HFC- 134a, 
HFC- 152a, CFC-1 1, CFC-12, HFC-32, HCFC-142b, HCFC-141b and 
HFC- 143a. The hydrogen chloride resulting from these processes generally 
exhibits a content of hydrogen fluoride in the hydrogen chloride of less than or 
equal to 200 mg/kg, preferably of less than or equal to 50 mg/kg and very 
30 preferably of less than or equal to 10 mg/kg. Without wishing to be restricted by 
any one theoretical explanation, it is believed that an excessively high content of 
hydrogen fluoride in the hydrogen chloride used as starting material would result 
in the rapid corrosion of the materials generally used in the equipment for the 
production of dichloropropanol from glycerol, such as the enamel of the 
35 enamelled steel, for example. 
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The invention also relates to a process for the manufacture of 
dichloropropanol from glycerol, according to which glycerol obtained by the 
process for the purification of the crude glycerol-based product described above 
is subjected to a reaction with a chlorinating agent comprising hydrogen chloride 

5 which was obtained at least partially in a process for the manufacture of silica by 
decomposition of chiorosilane and/or in a process for the manufacture of 
hydrogen chloride by direct synthesis starting from chlorine and hydrogen and/or 
in a chlorine/fluorine exchange process on organic compounds. 

The invention also relates to a process for the manufacture of 

10 dichloropropanol according to which glycerol is subjected to a reaction with a 
chlorinating agent comprising hydrogen chloride which was obtained at least 
partially in a process for the manufacture of silica by decomposition of 
chiorosilane and/or in a process for the manufacture of hydrogen chloride by 
direct synthesis starting from chlorine and hydrogen and/or in a chlorine/fluorine 

15 exchange process on organic compounds. 

The invention also relates to a chlorinating agent comprising hydrogen 
chloride and at most 200 mg/kg of hydrogen fluoride per kg of hydrogen 
chloride. 

This chlorinating agent can be obtained in a chlorine/fluorine exchange 
20 process on organic compounds, such as processes for the manufacture of 
chlorofluorohydrocarbons (HCFCs) and/or of hydrofluorocarbons (HFCs). 

In the process for preparing dichloropropanol according to the invention, 
the reaction of glycerol with the chlorinating agent may be carried out in a 
reactor as described in application WO 2005/0541 67 of SOLVAY SA, the 
25 content of which is herein incorporated by reference, especially the passages 
from page 6, line 3 to line 23. 

In the process for preparing dichloropropanol according to the invention, 
the reaction of glycerol with the chlorinating agent may be carried out in 
apparatus which is made of or covered with materials that are resistant to 
30 chlorinating agents, as described in the patent WO 2006/1003 17 of 

SOLVAY SA, the content of which is incorporated here by reference, especially 
the passages from page 2, line 29, to page 3, line 7, and from page 23, line 22, to 
page 27, line 25. 

In the process for preparing dichloropropanol according to the invention, 
35 the reaction of glycerol with the chlorinating agent may be carried out in a 

reaction medium as described in WO 2006/106154 of SOLVAY SA, the content 
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ol which is incorporated here by reference, especially the passages from page 14, 
line 15, to page 17, line 10 . 

In the process for preparing dichloropropanol according to the invention, 
the reaction of glycerol and the chlorinating agent may be carried out in the 
5 presence of a catalyst as described in WO 2005/054 1 67 of SOLVAY SA, the 
content of which is incorporated here by reference, especially the passages from 
page (), line 24, to page 7, line 35. 

Mention is made particularly of a catalyst based on a carboxylic acid or on 
acarboxylic acid derivative having an atmospheric boiling point of greater than 
1 0 or equal to 200°C, especially adipic acid and derivatives of adipic acid. 

In the process for preparing dichloropropanol according to the invention, 
the reaction of glycerol and the chlorinating agent may be carried out at a 
catalyst concentration, temperature and pressure and for residence times as 
described in WO 2005/054 167 of SOLVAY SA the content of which is 
15 incorporated here by reference, especially the passages from page 8, line 1, to 
page 10, line 10. 

Mention is made particularly of a temperature of at least 20°C and not 
more than I60°C, of a pressure of at least 0.3 bar and not more than 100 bar and 
of a residence time of at least 1 h and not more than 50 h. 

20 In the process for the manufacture of dichloropropanol according to the 

invention, the reaction of glycerol and the chlorinating agent may be carried out 
as described in WO2007/054505 of SOLVAY SA, the content of which is 
incorporated herein by reference, especially the passages from page 1 , line 24 to 
31 , and from page 2, line 24, to page 6, line 18. Glycerol is preferably reacted 

25 with a chlorinating agent comprising hydrochloric acid in a liquid medium in 
equilibrium with a vapour phase and in which the condensation of a fraction 
exhibiting the composition of the vapour phase is prevented. In the process, the 
liquid medium is in a vessel, and is in equilibrium with a vapour phase and at 
least one part of the inner wall of the vessel which is above the level of the liquid 

30 medium in the vessel is maintained at a temperature lower than 120 °C or at a 
temperature at least 1 °C higher than the dew temperature of the vapour phase 
and/or is trickled with a liquid. 

The chlorination reaction can be carried out in the presence of a solvent. 
In the process for preparing dichloropropanol according to the invention, 

35 the reaction of glycerol with the chlorinating agent may be carried out in the 
presence of a solvent as described in WO 2005/054167 of SOLVAY SA, the 
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content of which is incorporated here by reference, especially the passages from 
page 11, line 12 to line 36. 

In the process for preparing dichloropropanol according to the invention, 
the reaction of glycerol with the chlorinating agent may be carried out in the 
5 presence of a liquid phase comprising heavy compounds other than glycerol, as 
described in the WO 2006/100316 of SOLVAY SA, the content of which is 
incorporated here by reference, especially the passages from page 2, line 18 
to 20, and from page 15, line 32, to page 17, line 33. 

The chlorination reaction is preferably carried out in a liquid reaction 
1 0 medium, as described in the WO 2006/ 100319 of SOLVAY SA, the content of 
which is incorporated here by reference, especially the passages from page 2, 
line 3 to 8, and from page 17, line 12, to page 19, line 9. 

In the process according to the invention, the separation of the 
dichloropropanol and of the other compounds from the reaction mixture may be 
15 carried out in accordance with the methods as described in WO 2005/054167 of 
SOLVAY SA, the content of which is incorporated herein by reference, 
especially the passages from page 12, line 1, to page 17, line 20. 

Particular mention is made of separation by azeotropic distillation of a 
water/dichloropropanol/chlorinating agent mixture under conditions which 
20 minimize the losses of chlorinating agent, followed by isolation of the 
dichloropropanol by decantation. 

In the process for preparing dichloropropanol according to the invention, 
the isolation of the dichloropropanol and of the other compounds from the 
reaction mixture from chlorination of glycerol may be carried out in accordance 
25 with methods of the kind described in WO 2006/1003 12 of SOLVAY S A, the 

content of which is incorporated here by reference, especially the passages, from 
page 2, line 3 to 10, from page 20, line 28, to page 25, line 2, and from page 25, 
line 21, to page 28, line 20. 

In the process for preparing dichloropropanol according to the invention, 
30 the separation of the dichloropropanol and of the other compounds from the 

reaction mixture from chlorination of glycerol may be carried out in accordance 
with methods as described in WO 2006/100313 of SOLVAY SA, the content of 
which is incorporated here by reference, especially the passages from page 2, 
line 1 to line 13, and from page 21, line 13, to page 25, line 25. 
35 In the process for preparing dichloropropanol according to the invention, 

the separation of the dichloropropanol and the other compounds from the 
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reaction mixture from chlorination of glycerol may be carried out in accordance 
with methods as described in WO 2006/ 1 M3 1 4 of SOI .V AY SA, the content of 
which is incorporated herein by reference, especially the passages from page 2. 
line 6 to 3 1 , and from page 1 8, line 33, to page 22, line 29. 
5 In the process for preparing dichloropropanol according to the invention, 

the separation of the dichloropropanol and of the other compounds from the 
reaction mixture from chlorination glycerol, may he carried out in accordance 
with methods as described in WO 2006/100320 of SOLVAY SA, the content of 
which is incorporated herein by reference, especially the passages from page I, 

10 line 30, to page 2, line 12, and from page 6, line 25, to pagelO, line 28. 

In the process for preparing dichloropropanol according to the invention, 
the isolation and the treatment of the other compounds of the reaction mixture 
from chlorination of glycerol may be carried out in accordance with methods as 
described in WO 2006/100315 of SOLVAY SA, the content of which is 

1 5 incorporated herein by reference, especially the passages from page 2, line 3 to 
line 13, and from page 23, line 3, to page 24, line 13. A preferred treatment 
consists in subjecting a fraction of the by-products of the reaction to a high- 
temperature oxidation. 

In the process for preparing dichloropropanol according to the invention, 

20 the dichloropropanol is generally obtained in the form of a mixture of 
compounds comprising the isomers of l,3-dichloropropan-2-ol and 2,3- 
dichloropropan-l-ol, as described in WO 2006/100319 of SOLVAY SA, the 
content of which is incorporated herein by reference, especially the passages 
from page 23, line 34, to page 24, line 25. 

25 In the process for preparing dichloropropanol according to the invention, 

the dichloropropanol may include a heightened amount of halogenated ketones, 
in particular of chloroacetone, as described in WO 2006/10031 1 of 
SOLVAY SA, the content of which is incorporated herein by reference, 
especially the passages from page 2, line 22 to 25, from page 22, line 8, to 

30 page 23, line 35. 

The dichloropropanol formed can be separated from the other constituents 
of the reaction medium by any separation treatment, for example by distillation, 
stripping, extraction or adsorption. After this treatment, the other constituents of 
the reaction medium can be subjected to additional separation treatments, such 

35 as, for example, a filtration, where fatty acid salts can be separated. 
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When the separation treatment is a distillation and when a crude glycerol- 
based product according to the invention is used for the manufacture of 
dichloropropanol, the dichloropropanol separated can be contaminated by 
various isomers of chloroalkoxypropanol or of dialkoxypropanol. The 

5 chloroalkoxypropanol or dialkoxypropanol isomers are preferably those for 
which the alkoxy group is chosen from the methoxy, ethoxy, propoxy, butoxy, 
pentoxy, hexoxy, heptoxy and octoxy groups, preferably from the methoxy, 
ethoxy, propoxy and butoxy groups, more preferably from the methoxy and 
ethoxy groups. The alkoxy group is very particularly preferably the methoxy 

10 group. The propoxy group is chosen from n- propoxy, isopropoxy group and 
mixture thereof, and is preferably an isopropoxy group. The butoxy group is 
chosen from 1 -butoxy, 2 -butoxy, isobutoxy, tert-butoxy group, and mixtures of 
least two of them, and is preferably an isobutoxy or a tertbutoxy group. The 
treatment of the crude glycerol -based product according to the invention exhibits 

15 the advantage of reducing the contamination of the dichloropropanol by these 
isomers. 

Finally, the invention relates to a process for the manufacture of 
epichlorohydrin comprising the process for the manufacture of dichloropropanol 
starting from glycerol in which a crude glycerol-based product is subjected to at 
20 least one treatment, optionally under reduced pressure, of evaporative 

concentration, of evaporative crystallization, of distillation, of fractional 
distillation, of stripping or of liquid-liquid extraction so as to reduce the content 
of the glycerol alkyl ethers and to obtain a purified glycerol-based product which 
is reacted with a chlorinating agent, followed by a process for the 
25 dehydrochlorination of dichloropropanol. 

When the dichloropropanol is contaminated by various isomers of 
chloroalkoxypropanol, the epichlorohydrin can be contaminated by alkyl 
glycidyl ethers. The alkyl glycidyl ethers are preferably those for which the alkyl 
group is chosen from the methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl and 
30 octyl groups, preferably from the methyl, ethyl, propyl and butyl groups, more 

preferably from the methyl and ethyl groups. The alkyl group is very particularly 
preferably the methyl group. The propyl group is chosen from n-propyl, 
isopropyl group and mixture thereof, and is preferably an isopropyl group. The 
butyl group is chosen from 1 -butyl, 2-butyl, isobutyl, tcrt-butyl group, and 
35 mixtures of least two of them, and is preferably an isobutyl or a tertbutyl group. 
This contamination can be reduced by using a dichloropropanol manufactured 
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from the purified glycerol based product according lo the invention. These alky I 
glycidyl ethers exhihit boiling points very close to that of epichlorohydrin and 
are, for this reason, very difficult to separate from it. 

In the process for preparing cpichlorohydrin according to the invention, the 

5 dichloropropanol may be subjected to a dehydrochlorination reaction as 

described in WO 2005/054 167, the content of which is incorporated herein by 
reference, especially the passages from page 19, line 12, to page 22, line 30 and 
WO 2006/1003 1 1 , of SOLVAY SA, the content of which is incorporated herein 
by reference, especially the passages from page 2, line 22 to 25, and from 

10 page 22, line 27, to page 23, line 32. 

The dehydrochlorination of dichloropropanol may also be carried out as 
described in WO 2006/100318 of SOLVAY SA, the content of which is 
incorporated here by reference, especially the passages from page 2, line 23 
to 28, and from page 24, line 17, to page 32, line3. 

15 The process for preparing dichloropropanol according to the invention, 

may be integrated within an overall plan for preparation of epichlorohydrin, as 
described in the WO 2006/106155 of SOLVAY SA, the content of which is 
incorporated here by reference, especially the passages from page 2, line 26 to 
page 31, and from page 21, line 18, to page 23, line 6. 

20 Finally, the invention relates to a process for the manufacture of epoxy 

resins comprising a process for the manufacture of epichlorohydrin by 
dehydrochlorination of dichloropropanol, obtained by chlorination of a purified 
glycerol-based product, in which epichlorohydrin is subjected to a reaction with 
a compound containing at least two active hydrogen atoms. These compounds 

25 include polyphenols compounds, mono- and diamines, amino phenols, 

heterocyclic imides and amides, aliphatic diols and polyols, and dimeric fatty 
acids. 

The examples below are intended to illustrate the invention without, 
however, limiting it. 
30 Example 1 

A crude glycerol resulting from the manufacture of biodiesel by a process 
for the transesterification of rapeseed oil by methanol in the presence of a 
heterogeneous catalyst and operated under conditions such that ethers of glycerol 
have formed and have not been separated from glycerol, has been obtained. 
35 Such conditions are for example, the use of an acidic heterogeneous catalyst, the 
presence of acidic compounds, for instance carboxylic acids in the colza oil, a 
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high transesterification temperature and a long residence time of the mixture 
methanol/soja oil on the catalyst. That crude glycerol was distilled under 
reduced pressure. The operation was carried out in an arrangement composed of 
a round-bottomed flask equipped with a pocket having a thermocouple, with a 
5 magnetic bar for the stirring, with a distillation head with a pocket having a 
thermocouple, with a side reflux condenser cooled to 0°C and with a round- 
bottomed flask for collecting the evaporate. The compounds not collected in the 
round-bottomed flask were condensed in a trap cooled to -78°C. The water and 
the methanol were distilled at first under a reduced pressure of 9 torr at ambient 
10 temperature. Fractions enriched in glycerol methyl ethers were subsequently 
collected at a constant pressure of 3 torr with a boiling point of the mixture of 
159-160°C and a measured vapour temperature of 151-155°C. Three distillate 
fractions were collected. The contents of various compounds of the crude 
glycerol (crude glycerol-based product), of the fractions collected, of the trap and 
15 of the distillation residue (purified glycerol-based product) are given in Table 1 
below. 
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Example 2 

A crude glycerol resulting from the manufacture of biodiesel by a process 
for the transesterification of rapeseed oil by methanol in the presence of a 
heterogeneous catalyst and operated under conditions such that ethers of glycerol 

5 have formed and have not been separated from glycerol, has been obtained. 

Such conditions are for example, the use of an acidic heterogeneous catalyst, the 
presence of acidic compounds, for instance carboxylic acids in the colza oil, a 
high transesterification temperature and a long residence time of the mixture 
rnethanol/soja oil on the catalyst. That crude glycerol was treated with steam 

10 under reduced pressure. The operation was carried out in an arrangement 
composed of a round-bottomed flask equipped with a pocket having a 
thermocouple, with a magnetic bar for the stirring, with a dip pipe for the 
injection of steam, with a distillation head with a pocket having thermocouple, 
with a side reflux condenser cooled to 0°C and with a round-bottomed flask for 

15 collecting the evaporate. The compounds not collected in the round-bottomed 
flask were condensed in a trap cooled to -78°C. Steam at 140°C (33.19 g) was 
injected in 63 minutes. The condensate was collected under a constant pressure 
of 26 ton* with a boiling point of the mixture of 127-1 39°C and a measured 
vapour temperature of 91-97°C. The contents of various compounds of the crude 

20 glycerol (crude glycerol-based product) and of the stripping residue (purified 
glycerol-based product) are given in the following Table 2. 
Tableau 2 
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CLAIMS 

1. Cnulc glycerol based product comprising glycerol alkyl ethers in an 
amount of 0.001 to 100 g/kg of crude product. 

2. Crude product according to Claim I, for which the glycerol alkyl ethers 
are glycerol mono-, di- and/or triethers, the alkyl groups of which are selected 

5 independently from the methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl and 
octyl groups. 

3. Crude product according to Claim 2, for which the glycerol ethers arc 
glycerol monomethyl and/or monoethyl ethers. 

4. Crude product according to any one of Claims I to 3, presenting one or 
10 more of the following features : 

. the glycerol alkyl ethers are methyl ethers 

. it comprises methanol in an amount of 0. 1 to 20 g/kg of crude product 

• it comprises ethanol, propanol, butanol, pentanol, hexanol, heptanol, octanol, 
ethylene glycol and propylene glycol in a total amount of 0.01 to 2 g/kg of 

1 5 crude product 

- the glycerol alkyl ethers are ethyl ethers 

• it comprises ethanol in an amount of 0. 1 to 20 g/kg of crude product 

• it comprises methanol, propanol, butanol, pentanol, hexanol, heptanol, 
octanol, ethylene glycol and propylene glycol in a total amount of 0.01 to 

20 2 g/kg of crude product 

- the glycerol alkyl ethers are propyl ethers 

• it comprises propanol in an amount of 0. 1 to 20 g/kg of crude product 

. it comprises methanol, ethanol, butanol, pentanol, hexanol, heptanol, octanol, 
ethylene glycol and propylene glycol in a total amount of 0.01 to 2 g/kg of 
25 crude product. 
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5. Process for the purification of the crude glycerol-based product in 
accordance with any one of Claims 1 to 4, in which the crude product is 
subjected to at least one treatment, optionally under reduced pressure, of 
evaporative concentration, of evaporative crystallization, of distillation, of 

5 fractional distillation, of stripping or of liquid-liquid extraction. 

6. Process according to Claim 5, in which a purified glycerol-based 
product is obtained which comprises glycerol alkyl ethers in an amount of less 
than 5 g/kg of purified product and methanol, ethanol, propanol, butanol, 
pentanol, hexanol, heptanol, octanol, ethylene glycol and propylene glycol in a 

10 total amount of less than 1 g/kg of purified product. 

7. Process according to Claim 6 in which the glycerol alkyl ethers are 
selected from glycerol methyl ethers, glycerol ethyl ethers, glycerol propyl 
ethers, glycerol butyl ethers and any mixtures of at least two of them. 

8. Process according to Claim 7, in which a purified glycerol-based 
15 product is obtained, presenting one or more of the following features ; 

- it comprises glycerol methyl ethers in an amount of less than 5 g/kg of 
purified product 

■ it comprises glycerol ethyl ethers in an amount of less than 5 g/kg of purified 
product 

20 ■ it comprises glycerol propyl ethers in an amount of less than 5 g/kg of 
purified product 

■ it comprises methanol, ethanol, propanol, butanol, ethylene glycol and 
propylene glycol in a total amount of less than 1 g/kg of purified product. 

9. Process for the manufacture of dichloropropanol starting from glycerol, 
25 in which a crude glycerol-based product in accordance with any one of Claims 1 

to 4 is subjected to at least one treatment, optionally under reduced pressure, of 
evaporative concentration, of evaporative crystallization, of distillation, of 
fractional distillation, of stripping or of liquid-liquid extraction, so as to reduce 
the content of glycerol alkyl ethers and to obtain a purified product which is 
30 reacted with a chlorinating agent. 
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10. Process according to (Maim 9, in which the alkyl ethers are methyl 
ethers orelhyl ethers, preferably methyl ethers. 

I I. Process for the manufacture of cpichlorohydrin, comprising the process 
of Claim 9 or 10 followed by a process for the dehydrochlorination of 
5 dichloropropunol. 

12. Process for the manufacture of epoxy resins, comprising the process for 
the manufacture of epichlorohydrin of Claim 1 1, followed by a process in which 
epichlorohydrin is subjected to a reaction with a compound containing at least 
two active hydrogen atoms. 

10 13. Process for the manufacture of dichloropropanol comprising the 

process for the purification of the crude glycerol-based product of any of claims 
5 to 8, subjecting the glycerol so obtained to a reaction with a chlorinating agent 
comprising hydrogen chloride which was obtained at least partially in a process 
for the manufacture of silica by decomposition of chlorosilane and/or in a 

15 process for the manufacture of hydrogen chloride by direct synthesis starting 
from chlorine and hydrogen and/or in a chlorine/fluorine exchange process on 
organic compounds. 

14. Process according to Claim 13, in which the chlorine and the hydrogen 
were obtained at least partially in a process for the electrolysis of a brine. 

20 15. Process according to Claim 13 or 14, in which the chlorinating agent, 

comprises hydrogen chloride and at most 200 mg of hydrogen fluoride per kg of 
hydrogen chloride. 

16. Process for the manufacture of dichloropropanol, according to which 
glycerol is subjected to a reaction with a chlorinating agent comprising hydrogen 
25 chloride which was obtained at least partially : 

a) in a process for the manufacture of silica by decomposition of chlorosilane, 
and/or 

b) in a process for the manufacture of hydrogen chloride by direct synthesis 
starting from chlorine and hydrogen, and/or 



30 c) in a chlorine/fluorine exchange process on organic compounds. 
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